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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 6, 13, 14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Cronyn (US 4,318,369). 

As to Claim 1, Cronyn discloses a hydrogen-fueled internal combustion engine (12) 
that operates upon receipt of one or two or more types of fuel that are selected from 
hydrogenated fuel and a dehydrogenated product and hydrogen, which dehydrogenated 
product and hydrogen are obtained by dehydrogenating the hydrogenated fuel, the 
hydrogen-fueled internal combustion engine (12) comprising: a hydrogenated fuel 
storage section (128, see Fig. 7); reaction means (14) that includes a catalyst that is 
positioned to be heatable and dehydrogenates hydrogenated fuel, which is supplied 
from the hydrogenated fuel storage section, on the catalyst that is heated; separation 
means for separating hydrogen-rich gas and a dehydrogenated product that are derived 
from dehydrogenation and a dehydrogenated product storage section (130, see Fig. 7) 
for storing the separated dehydrogenated product. See col. 3, lines 25-45 and col. 7, 
lines 27-55. 

As to Claim 6, Cronyn discloses a hydrogen-fueled internal combustion engine 
comprising: a hydrogenated gasoline tank (20) for storing hydrogenated gasoline 



Application/Control Number: Page 3 

10/572,904 

Art Unit: 3747 

containing an organic hydride; fuel separation means (14) for separating the 
hydrogenated gasoline into hydrogen-rich gas and dehydrogenated gasoline; and fuel 
supply means for supplying at least the hydrogen-rich gas and/or the dehydrogenated 
gasoline on an individual basis or simultaneously, among the hydrogenated gasoline, 
the hydrogen-rich gas, and the dehydrogenated gasoline, to the internal combustion 
engine (12) as fuel. 

As to Claim 13, Cronyn discloses a hydrogen-fueled internal combustion 
engine that operates upon receipt of one or two or more types of fuel that are selected 
from hydrogenated fuel and a dehydrogenated product and hydrogen, which 
dehydrogenated product and hydrogen are obtained by dehydrogenating the 
hydrogenated fuel, the hydrogen-fueled internal combustion engine comprising: a 
hydrogenated fuel storage section (128, see Fig. 7); reaction unit (14) that includes a 
catalyst that is positioned to be heatable and dehydrogenates hydrogenated fuel, which 
is supplied from the hydrogenated fuel storage section, on the catalyst that is heated; 
separation unit for separating hydrogen-rich gas and a dehydrogenated product that are 
derived from dehydrogenation; and a dehydrogenated product storage section (130, see 
Fig. 7) for storing the separated dehydrogenated product. 

As to Claim 14, Cronyn discloses a hydrogen-fueled internal combustion 
engine comprising: a hydrogenated gasoline tank (20) for storing hydrogenated gasoline 
containing an organic hydride; fuel separation unit (14)for separating the hydrogenated 
gasoline into hydrogen-rich gas and dehydrogenated gasoline; and fuel supply unit for 
supplying at least the hydrogen-rich gas and/or the dehydrogenated gasoline on an 
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individual basis or simultaneously, among the hydrogenated gasoline, the hydrogen-rich 
gas, and the dehydrogenated gasoline, to the internal combustion engine (12) as fuel. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-3, 5-10, 13, 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Qian et al (US 6,827,047) in view of Cronyn (US 4,318,369) or 
Fischer et al (DE 19931104). 

According to a first embodiment and as shown in FIG. 1, Qian et al discloses a 
hydrogen-fueled internal combustion engine (1) that operates upon receipt of one or 
two or more types of fuel that are selected from hydrogenated fuel (2) and a 
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dehydrogenated product (17) and hydrogen, which dehydrogenated product and 
hydrogen are obtained by dehydrogenating the hydrogenated fuel, the hydrogen-fueled 
internal combustion engine comprising: a hydrogenated fuel storage section; reaction 
means that includes a catalyst that is positioned to be heatable and dehydrogenates 
hydrogenated fuel, which is supplied from the hydrogenated fuel storage section, on the 
catalyst that is heated; separation means for separating hydrogen-rich gas and a 
dehydrogenated product that are derived from dehydrogenation. 
According to a first embodiment and as shown in FIG. 1, Qian et al discloses all 
the limitations of claim 1 , except for a dehydrogenated product storage section for 
storing the separated dehydrogenated product. 

The Examiner introduces Cronyn or Fischer et al or according to a fourth 
embodiment and as shown in FIG. 4 of Qian et al patent as the secondary 
references to show: 

Cronyn discloses a dehydrogenated product storage section (20) for storing the 
separated dehydrogenated product. The dehydrogenated product returned to the 
storage section 20, to be replaced, periodically, with hydrogenated fuel supply. See col. 
1, lines 23-28. 

Fischer et al discloses a dehydrogenated product storage section (19) for storing the 
separated dehydrogenated product. The dehydrogenated product can be mixed with the 
hydrogenated fuel supply in the hydrogenated fuel tank 1. See Figure 1 and abstract. 
According to a fourth embodiment and as shown in FIG. 4 of Qian et al patent 
discloses a storage tank (46) for temporarily storing the dehydrogenated product, so it 
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is possible to more promptly respond to the change in the operational state of an 
engine. See col. 9, lines 5-20. 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to provide a dehydrogenated product storage section for storing the 
separated dehydrogenated product as taught by either Cronyn or Fischer et al or 
according to a fourth embodiment and as shown in FIG. 4 Qian et al patent in the first 
embodiment and as shown in FIG. 1 of Qian et al since this structure of storage 
would promote dehydrogenated product be mixed with the hydrogenated fuel supply 
and/or since this structure of storage would promote dehydrogenated product to be 
replace, periodically, with hydrogenated fuel supply and/or since this structure of 
storage would promote more promptly respond to the change in the operational state of 
an engine. 

As to claim 2, Qian et al discloses according to a first embodiment and as shown 
in FIG. 1, valves (6, 9, 14, 16) for arbitrarily selecting one or more types of fuel. 
As to claims 3 and 5, Qian et al discloses according to a first embodiment and as 
shown in FIG. 1, a catalyst for promoting the dehydrogenating reaction is provided in 
the reformer 5. See col. 4, lines 40-65. Official notice is also taken that storage section 
are both made of an elastic resin material were available at the time of the present 
application. See for example, Prasad et al (US 6,924,054) or Becerra et al (US 
7,270,907) or Seery (US 5,038,960) or Hansen (US 3,477,610) for the disclosure of 
flexible fuel storage. Thus storage section is both made of an elastic resin material are 
old and well known. Official notice is also taken that a honeycomb carrier is used as a 
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catalyst carrier were available at the time of the present application. See for example, 
Abe (US 6,641 ,795) or Durante et al (US 5,733,51 8) or Abe et al (US 5,538,697). Thus 
honeycomb carrier is used as a catalyst carrier are old and well known. 
As to claim 6, the claimed limitations of claim 6 are comparable to the rejected claim 1 
above. See the rejection of claim 1 above. 

As to claims 7-10, the claimed limitations of claim 7 are comparable to the rejected 
claim 2 above. See the rejection of claim 2 above. 

As to claims 13 and 14, the claimed limitations of claims 13 and 14 are comparable to 
the rejected claim 1 above. See the rejection of claim 1 above. 

Allowable Subject Matter 
Claims 4, 1 1 , 12 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Prasad et al (US 6,924,054), Becerra et al (US 7,270,907), Seery (US 
5,038,960), Hansen (US 3,477,610), Abe (US 6,641,795), Durante et al (US 5,733,518), 
Abe et al (US 5,538,697) and Shinagawa et al (US 7,089,907). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HYDER ALI whose telephone number is (571) 272- 
4836. The examiner can normally be reached on M-F (8:30-5:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Kirk Cronin can be reached on (571) 272-4536. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



273-8300. 





ha 



'Stephen k. cronin 
supervisory patent examiner 
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